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Preface 
Six years have passed since Linear Algebra and Its Applications pub- 
lished its first special issue devoted to Linear Systems and Control. Consider- 
ing the amount of work that has been done in the area of system theory that 
intersects linear algebra, the publication of this issue, devoted to the same 
general area, seems long overdue. 
In a sense the special issue presented now to the readers of this journal 
bears witness to the immensely fruitful cross fertilization between linear 
algebra and systems theory. It is no more possible to separate the two into a 
mathematical theory and an area of application. There seems to be a 
development of a truly symbiotic connection between the two. 
On the one hand linear algebraic methods were, among others, of 
fundamental importance in the development of systems theory. But in return 
many concepts and constructs from systems theory found their way into the 
standard core of linear algebra. 
One reason for this is a change of emphasis in the analysis of dynamical 
systems. The classical dynamical system was the study of processes develop- 
ing in time according to some law. This was very much influenced by 
physical thinking, where the aim was to understand nature, its laws and their 
implications. In modem system theory one is interested in the interaction 
with the environment, how observations come in and what is our ability to 
influence the process. Algebraically this is a passage from a single operator, or 
matrix, to clusters of such operators. The problems become more intricate, 
and as a result more interesting. 
Not only has this process put new life in linear algebra but it is strong 
enough to bring out the fact that linear algebra is not only a door one has to 
go through to the main halls of mathematics, but it is actually a central and 
living part of the process of mathematical discovery. 
The papers in this issue, as in the preceding one, are in the main part not 
survey papers. They present to the interested observer a glimpse into the 
current state of system theory. 
The choice of topics highlights the richness of ideas and methods cur- 
rently studied in the context of systems theory. Thus we start with algebraic 
systems theory, system descriptions, analysis of zeroes, behaviour at infinity 
and the study of generalized linear systems. Classical objects as the Bezoutian 
and resolvent prove to be still of great relevance not only to the study of 
algebraic curves but also to the analysis of system theoretic problems, output 
feedback being one example. Realization theory has not been exhausted and 
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it is represented by contributions to the partial realization problem. Closely 
related are rational interpolation problems. Interpolation, of the Nevanlinna- 
Pick variety, is one of the driving forces of the new development of 
H”-theory. Although this is framed in functional analytic terms it has brought 
a lot of activity in some state space and polynomial formulations. Spectral 
factorizations and balanced realizations prove to be important tools. All of 
these topics are represented. In another direction, as one goes from the 
analysis of a single system to that of families, the connection with geometrical 
and topological problems, problems of parametrization and canonical forms is 
established. Physics provides still a motivating force and so is the new area of 
robotics. Several papers deal with more specific control problems and some 
with numerical algorithms and their complexity. 
We hope that the scope of this issue makes it both a good reference to 
researchers active in this area as well as a convenient source to introduce the 
general interested mathematical reader to this wide and exciting field. 
We take this opportunity to thank the authors for their contributions to 
this project and to the editors-in-chief Richard Brualdi and Hans Schneider 
for their help in making this issue possible. 
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